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ABSTRACT: Phytocomponents in methanolic extract of Euphorbia hirta, leaf was studied using GC MS 
analysis. Ten compounds were identified from the extract. The major chemical constituents were Niacin or 
Nicotinic acid [Peak area: 31.70% ; RT: 22.718;Mol formula:C6H 5 N0 2 ] ,S-methyl-L-cysteine [Peak area: 
18.88%; RT: 21.794; Mol formula:C 4 H 9 N0 2 S], Methyl 1,4-methylpentadecanoate [Peak area : 11.22% ; RT: 
19.326; Mol formula:Ci 7 H 34 0 2 ], 2-amino-3-sulfanylpropanoic acid [Peak area: 5.16%; RT: 21.682; Mol 
formula:C 3 H 7 N 02 S], 4-amino-4-oxobut-2-enoic acid [Peak area: 4.02%; RT: 23.118; Mol formula:C 4 H 5 NO 3 ]. 
The bioactive compounds in the methanol leaf extract of Euphorbia hirta, exhibited phytopharmacological 
significance and hence could be beneficial for therapeutic use against some health challenges. 

Keywords: GCMS, Euphorbia hirta , Asthma plant, Hallucination; Nicotinic acid. 
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I. INTRODUCTION 

Euphorbia hirta is an annual hairy plant with many stems and branches from the base to top that is reddish 
or purplish in colour [1]. It belongs to the plant family Euphorbiaceae. It is a pantropical weed, known to be 
native in India. It is found commonly in grassfields in Ohafia town in Nigeria .It grows in open grasslands, road 
sides and pathways and widely used as a medicinal herb [2]. Its common names are asthma plant, hairy spurge 
[3]. It is an annual herb that grows erect with a hairy solid stem that produces white latex or milky juice in 
abundance, which can be used as arrow poisons [4]. It has simple leaves that are elliptical and hairy on both 
surfaces. The leaves grow as opposite pairs on the stem and flowers are found on each leaf node. The fruit 
occurs in capsules producing tiny, oblong, four-sided red seeds. Other species of Euphorbia are useful in 
traditional medicines with Euphorbia hirta possessing pharmacological properties against bacterial activity like 
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa , and Bacillus subtili [5], anthelmintic effect, 
antioxidant effect [6] antiasthmatic and sedative effect, antispasmodic, antifertility effect [7], anti inflammatory 
effect [8, 9],antifungal activity against plant pathogens Colletotrichumcapsici, Eusarium pallidoroseum, 
Botryodiplodia theobromae, Phomopsiscaricae-papayae , and Aspergillus niger using the paper disc diffusion 
technique.[10] and antimalarial properties.[1].It is widely used as a medicinal plant and commonly called 
asthmas plant or asthma herb [11]. Pill bearing spurge, garden spurge or pill pod sandran in English [3]. In the 
milky latex of Euphorbia hirta there are also some phytochemicals like sterols, alkaloids, tannins, quercetin, 
glycosides, triterpenoids, alkenes phenolic acids, choline and shikimic acid [12]. It is traditionally used to treat 
conjunctivitis ulcerated cornea, asthmatic bronchitis, intestinal disorders, syphilis and to increase the milk flow 
in lactating women [13].The aqueous extract of this plant exhibits analgesic, anti pyretic and anti-inflammatory 
activities which can be used in the treatment of swellings, boils, eyelid stress, and cancer growth [13].The 
methanolic extract of the leaves have antifungal and antibacterial activities. Roots are also used for snake bites. 
The ehtanol extract of the whole plant showed hypoglycaemic activity in rats and also a sedative effect on the 
genitor-urinary tract [2, 13, 14].The present research was carried out to determine the phytochemical 
components in Euphorbia hirta by GC-MS analysis. Recently, interest for the characterization of organic 
compounds in plants has increased. Therefore, the research is to screen and isolate the bioactive compounds, 
evaluate the pharmacological potentials and characterize them by GC-MS analysis. 
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II. MATERIALS AND METHODS 

A Plant Materials 

Fresh leaves of Euphorbia hirta was harvested at Ohafia town in Abia State, Nigeria. The plant leaves were 
identified by Prof M C Dike at the Taxonomy section of College of Natural Resources and Environmental 
Management, Michael Okpara University of Agriculture, Umudike, Nigeria. 



Figure 1 shows picture of Euphorbia hirta harvested in Ohafia town in Nigeria 
B Preparation of Plant Extract 

The plant material of Euphorbia hirta was collected from open grassland, shade dried for 10 days and 
pulverized to powder using mechanical grinder. The plant extract was prepared using Soxhlet method as 
described by [15]. Thirty grams (30 g) of powdered sample was introduced into the extraction chamber of the 
Soxhlet extractor using methanol as solvent. Temperature was maintained at 75° C throughout the extraction 
period of 48 hrs. At the end of the extraction period, the extract was concentrated using oven at 35° C to obtain 
dried extract which was sent for GCMS analysis. 

C GCMS analysis of Euphorbia hirta 

The characterization of the Phytochemicals in Euphorbia hirta was done using GC-MS QP2010 Plus 
(Shimadzu, Japan). The identification of the phytochemicals in the sample was carried out using a QP2010 gas 
chromatography with Thermal Desorption System, TD 20 coupled with Mass Spectroscopy (Shimadzu). The 
ionization voltage was 70eV. Gas Chromatography was conducted in the temperature programming mode with a 
Restek column (0.25 mm, 60 m, XTI-5).The initial column temperature was 80°C for lmin, and then increased 
linearly at 70°C min' 1 to 220°C, held for 3 min followed by linear increased temperature 10°C min' 1 to 290°C for 
10 min. The temperature of the injection port was 290°C and the GC-MS interface was maintained at 290°C .The 
sample was introduced via an all-glass injector working in the split mode, with helium carrier gas low rate of 1.2 
ml min' 1 . The identification of compounds was accomplished by comparison of retention time, peak area 
percentage and fragmentation pattern, as well as with mass spectra of the GC-MS. 

D Identification of Phytocomp oments in Euphorbia hirta 

GC-MS Chromatogram of Euphorbia hirta revealed eight peaks showing that eight different compounds were 
present. Identity of the active components in the extract was done by comparison of their retention indices, peak 
area percentage and mass spectra fragmentation pattern with those stored in the database of National Institute of 
Standards and Technology (NIST) and also with published literature, NIST08.LIB [16], WILEY8.LIB [17], 
PESTEI-3.LIB and FA-ME.LIB library sources were used for matching the identified components with the plant 
material. From there, the name, molecular weight, formula, structure and bioactivities of the compounds were 
ascertained. 


III. RESULTS AND DISCUSSION 


A Results 

GCMS chromatogram of the methanol extract of Euphorbia hirta (Figure 2) showed ten peaks which indicated 
the presence of ten major phytochemical constituents. 
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Figure.2 Showing the chromatogram of Euphorbia hirta , 
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Figure 3 Shows the mass spectra of the ten phytocompounds identified by GCMS analysis in Euphorbia hirta. 
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Table l.Name, retention time, peak area, mol. formula, mol. weight,structure and bioactivity of phytocompounds in methanol extracts of Euphorbia hirta, 


S/No 

Name of Compound 

Retention 

time 

Peak 
area % 

Molecular 

weight 

Molecular 

formular 

Molecular structure 

Bioactivity 

1 

Methyl 14-methylpentadecanoate 

19.326 

11.22 

270.45 

0 

a ■ ^ 

f 

f 

C 17 H 34 O 2 

li 

JT 

H 3 C —0 

\_ 

r'oi 

ch 3 

Catechol-O-Methyl-Transferase-Inhibitor and 
Methyl-Guanidine-Inhibitor 

2 

Hexadecanoic acid also known as 
Palmitic acid 

19.937 

4.12 

256.42 

C 16 H 32 O 2 

0 

HO 

K _ "’ t - 

\ 

N —CH 3 

Acidifier, Acidulant, Arachidonic acid, 
Arachidonic-Acid-Inhibitor, increase 
Aromatic Amino Acid Decarboxylase 
Activity, Inhibit Production of Uric Acid 

3 

5-methyl-1,3-oxazolidin-2-one 

20.157 

1.88 

101.10 

c 4 h 7 no 2 

■ PI 

■■'o'- 

v- ■, 

/ 

r! 

°j> 1 

Catechol-O-Methyltransferase-Inhibitor, 
Methyl-Donor, Methyl-Guanidine-Inhibitor 

4 

2-amino-3-sulfanylpropanoic 

acid 

21.682 

5.16 

121.15 

c 3 h 7 no 2 s 

■ n— —| p T- ■ -■ ■ | 

OH 

nh 2 

l" " "1 ■" 

Increase Aromatic Amino Acid 
Decarboxylase Activity,Arachidonic acid- 
inhibitor, Inhibit Production of Uric Acid 

5 

S -Methyl-L-cy steine 

21.794 

18.88 

135.18 

| ^ ■ ) 

C 4 H 9 N 02 S 

1 1 
1 ( 

; J / j 

nh 2 

OH 

Low Sodium, Catechol-O-Methyl- 
Transferase-Inhibitor, Catechol-O- 
Methyltransferase-Inhibitor, Methyl- 
Guanidine-Inhibitor, 12-Lipoxygenase- 
Inhibitor, 5-Lipoxygenase-Inhibitor, Anti- 
LDL, Anticancer (Liver), Anticancer 
(Lung), Benzodiazepine-Receptor Ligand 
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6 

Chloromorpholin-4-ium 

22.068 

7.83 

123.58 

C 4 H 10 C1NO 


A 

cr 

12 

Not found 

7 

2,3,5 -trimethyl-1 //-pyrrole 

22.215 

3.65 

109.16 

c 7 h„n 

H 

h 3 c-^/ n \^ch 3 

h 3 c 

1 lB-HSD-Inhibitor, 17-beta-hydroxysteroid 
dehydrogenase-inhibitor, 5-HETE-Inhibitor, 
5-HT-Inhibitor, 8-HETE-Inhibitor, Anti-5- 
HT, Anti-HIV-Integrase, Antidote (Heavy 
Metals), Hallucinogen, Aryl-Hydrocarbon- 
Hydroxylase-Inhibitor 

8 

Niacin or nicotinic acid 

22.718 

31.70 

123.10 

c 6 h 5 no 2 



OH 

Anticancer (Oral), Antidote (organo-P), 
Antidote (Organophosphorus), Orexigen 

9 

4-amino-4-oxobut-2-enoic acid 

23.118 

4.02 

115.08 

C4H 5 no 3 

h 2 n^ 

O 

O 

Acidifier, Acidulant, Arachidonic acid, 
Arachidonic-Acid-Inhibitor, ncrease 
Aromatic Amino Acid Decarboxylase 
Activity, Inhibit Production of Uric Acid 

10 

17-carboxyheptadec-9-en-1 - 
ylium 

27.975 

1.55 

281.45 

C 18 H 3302 

HO 

f — CHj 

Decrease Endothilial Leukocyte Adhesion, 
Decrease Endothilial Platelet Adhesion, 
Encephalopathic, Endoanesthetic, 
Endocrinactive, Ergotamine-Enhancer, 
Enterotoxic, Enterotonic, Enteromotility- 
Enhancer, Enterodepressant, 
Enkephalinogenic, Energizer 
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B Discussion 

The chromatogram of Euphorbia hirta showed ten peaks indicating the presence of ten major compounds. 
Shown in table 1, Catechol-O-Methyl Transferase (COMT) is an enzyme that catalyses the breakdown of 
catecholamine forming homo vanillic acid, nor metanephrine and metanephrine depending on the substrate. [18]. 
The phytocompound methyl-4-methylpentadecanoate [RT: 19.326, Peak Area: 11.22%, Molecular formula: 
C 17 H 34 O 2 ] showed inhibitry activity against COMT which may lead to an accumulation of catecholamine. 
Methyl transferase is any enzyme that catalyzes the transfer of a methyl group from a donor to an acceptor. 
[19]Catecholamine is a group of sympathetic-mimetic amines (dopamine, adrenaline and nor adrenaline) with 
aromatic portion whose molecule is catechol. The release of catecholamine at sympathetic nerve ending 
increases the rate and force of muscular contraction of the heart, thereby increasing cardiac output, constricts 
peripheral blood vessels, resulting in elevated blood pressure and also promotes an increase in blood lipids by 
increasing the catabolism of fats. [20].Arachidonic acid inhibition activity demonstrated by Hexadecanoic acid 
at [RT: 19.937, Peak area: 4.12%, Molecular formula: Ci 6 H 32 02 ] by GCMS screening shows that the compound 
could be useful in the regulation of prostaglandin, leukotrienes and thromboxane production.S-methyl-cysteine 
at [RT: 21.794, Peak Area: 18.88%, Molecular formula: C 4 H 9 N0 2 S] was the second most abundant compound 
in the extract and showed 12-Lypoxygenase and 5-Lypoxygenase inhibition activity. It showed also anti-low 
density lipoprotein (anti-LDL). The phytocompound could therefore be useful in checking the production of 
LDL by inhibiting lypoxygenase,an enzyme involved in the synthetic pathway of arachidonic acid to 
leukotrienes and thromboxane. S-methyl-L-cysteine had activity of inhibiting 1,2-lipoxygenase, 5-lipoxygenase 
therefore can inhibit the production of thromboxane and leukotrienes.Lipoxygenase (LOX) is an enzyme found 
in the lungs, platelets and white blood cells; involved in the arachidonic acid cascade leading to the production 
of leukotrienes and lipoxins. [21].The most abundant compound in the extract was niacin or nicotinic acid [RT: 
22.718, Peak Area: 31.70%, Molecular formula: C 6 H 5 N0 2 ] which showed anticancer and antidote for 
organophosphates. Nicotinic acid being the highest at retention time of 22.718 and peak area of 31.70%, 
molecular formula C 6 H 5 N0 2 had bioactivity of reducing the risk of cardiovascular disease and for treating 
pellagra [22 ,23].One of the interesting things in this Euphorbia hirta extract is in the compound 4-amino-4- 
oxobut-2-enoic acid [RT: 23.118, Peak Area 4.02%, molecular formula C 4 H 5 NO 3 ] and 2-amino-3- 
sulfanylpropanoic acid [RT: 21.682, Peak Area 5.16%, molecular formula C 3 H 7 N0 2 S] could inhibit uric acid 
production, therefore could be useful in the control of gout. Inhibition of production of uric acid means control 
of gout. Gout is a disorder of uric acid metabolism in which there is hyperuricemia and deposition of urates in 
and around the joints leading to a severe pain. This condition which can only be controlled by allopurinol can 
now have a phytochemical remedy. Allopurinol is a structural analogue of purine that directly inhibits xanthine 
oxidase [24]. The inhibition of uric acid production by 2-amine-3- sulfanylpropanoic acid may be as a result of 
inhibition of xanthine oxidase.The compound 4-amino-4-oxobut-2-enoic acid also showed increase in aromatic 
amino acid decarboxylase activity which is associated with increase production of useful amines,for example, 
decarboxylation of tyrosine will yield adrenaline while that of tryptophan will yield 5-hydroxytryptamine 
(Serotonin). The phytocompound 4-amino-4-oxobut-2-enoic acid showed a bioactivity of increase 
decarboxylase activity of the aromatic amino acids which may result in increased production of serotonin and 
adrenaline. Serotonin is an inhibitory neurotransmitter that plays a role in regulating pain sensory perception, 
eating, sleep and body temperature. It has also been related to hallucinations and psychosis. [25].In times of 
acute stress, adrenaline is released into the blood. Adrenaline is an emergency hormone and an integral for fight, 
flight, and fright syndrome. The release of adrenaline speeds up coronary blood flow and heart rate among other 
effects; oxygen supply to the heart is diminished because adrenaline causes the bronchi to dilate; thus it could be 
used to treat asthma. [11].Of the estimated half a million species of plants about 150 have been used for 
hallucinogenic purposes [26].At retention time of 22.215 and Peak Area % of 3.65, the phytocompound 2,3,5- 
trimethyl-1-H-pyr ole indicated hallucinating and anti-HIV integrase activity. Therefore the compound is capable 
of producing false sensory perceptions and can act by not allowing the integration of the HIV virus into the host 
cell. 


IV. CONCLUSION 

The results revealed that Phytoconpounds obtained from the Euphorbia hirta methanol leaf extract contain 
ten bioactive compounds in their various concentrations. The major components were Nicotinic acid 31.70%, 
followed by S-methyl-cysteine 18.88%, and Methy 14-methylpentadecanoate 11.22%. 
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